Information technology is not being optimally incorporated in developing countries for improving healthcare practices and the implementation problems have been so portrayed that it has further reduced investors' confidence in hospital management information systems (HMIS). The purpose of this study was to ascertain the actual impact of various factors on HMIS in Pakistan for which an exploratory study was conducted base on qualitative and quantitative survey in which staff from eight hospitals was approached. Data from randomly selected 145 respondents was analysed and it was found that organizational culture is the main issue in transition from conventional to IT based hospital management system. Other significant factors like organizational functionality, finances, skills, infrastructure, lack of standardization and lack of government sponsorship also affect. Doctor's commitment in implementation of HMIS plays a pivotal role, therefore, they have to be motivated and taken on board. HMIS awareness in Pakistan was significant and a positive trend exists in the private sector to adopt it while public hospitals have been slow to follow. An assertive drive at government level can steer the process, thereby, paving a solid foundation for adoption of e-health in near future.
INTRODUCTION
The adoption of information technology (IT) to support the delivery of healthcare has now been recognized for many years as an essential tool in improving patient care (Leaning, 2005) . It is also widely agreed that IT has potentials to improve quality and cost management of health sector (Walker, 2005) . IT has been successfully employed in hospitals for billing, scheduling, management of patients" medical record, laboratory reporting, diagnostic systems and computerized physician order entry (CPOE). Hospital m anagement information systems (HMIS) are integrated systems that support the comprehensive information requirements of hospitals, including patient, clinical, ancillary and financial management (Yusof et al., 2008) . In USA, electronic health record (EHR) systems helped to save upto $80 billion during 2003 in healthcare costs *Corresponding author. E-mail: hameed.shafqat@yahoo.com or shafqat.hameed@ceme.nust.edu.pk.
annually, while improving quality of healthcare (Hillestad et al., 2005) .HMIS holds potential for cutting costs and reducing medical errors yet success depends on physicians" acceptance and usage (Venkatesh et al., 2007) . However, developing countries like Pakistan are yet to make full use of IT for improvement of healthcare practices. Though, financially sound hospitals are adopting HMIS, yet smaller ones are hesitant due to insignificant return on investment (Goldschmidt, 2005) . Another reason is lack of sponsorship by the government (Anwar and Shamim, 2011) .
Scope of IT in healthcare sector has been recognized globally and even World Healthcare Organization (WHO) advocates to give priority to e-health over other health related agendas and to make it an integral component of any healthcare delivery initiative (Von Lubitz and Wickramasinghe, 2006) . E-Health in its many forms and possibilities appears to offer a solution for facilitating the necessary transformation for healthcare. However, better access, quality, and value of healthcare services should be prioritized vis-à-vis its exponentially increasing cost (Connell and Young, 2007) . While so many e-health initiatives are available globally with varying strengths and deficiencies, it remains a fact that deployment of such systems faces challenges like acceptability, recurring costs, staffing and compatibility with legacy practices (Misra and Vogel, 2006) . Foregoing in view, the question to be addressed is that "What factors need to be addressed for effective implementation of HMIS for improving healthcare practices in Pakistan?' The independent variables here are "healthcare practices and factors", whereas the dependent variable is "improvement and implementation of HMIS", while "hospitals" are the unit of analysis. The objectives of this research are to ascertain the effect of various factors on implementation of HMIS and the level of awareness about HMIS amongst hospital staff in Pakistan.
RESEARCH METHODOLOGY
This paper presents an exploratory study based on quantitative and qualitative survey. The focus was to analyse the factors which potentially affect the implementation of HMIS. A theoretical model as shown in Figure 1 has been portrayed by taking into account the challenges faced at the intersection of healthcare services, information systems and barriers in Pakistan. These challenges were identified through literature review. It was followed by brainstorming sessions with individuals who have been related to HMIS or used it and then the knowledge was transformed into a questionnaire. Data was collected from doctors, nursing, management and IT staff employed in eight different hospitals in Rawalpindi and Lahore. Samples included input from males as well as females. Moreover, response was purposefully sought from both older and younger doctors. Stratified random sampling was done so as to have reasonable representation of the mentioned categories from both public and private hospitals. These included hospitals where HMIS was working successfully and also where it had failed. A total of 200 individuals were approached out of which 145 (73%) responded. The response of mentioned categories towards different factors affecting implementation of HMIS was analysed using nonparametric statistical tests details of which will be elaborated in a separate section.
Theoretical model
This research examined the factors that affect adoption of HMIS in local hospitals. These are summarized as organizational culture, functionality, social concerns, behavioural issues, resistance to change, financial aspects, IT infrastructure, technological knowledge, technical standards and national policy. These factors have been illustrated as a theoretical model in Figure 1 .
LITERATURE REVIEW

Information technology and healthcare
E-health describes the application of information and
Malik and Hameed 2819 communications technologies across the whole range of functions that affect the health sector. It includes tools for health authorities and professionals as well as personalised health systems for patients and citizens. E-health also covers data exchange, health education, health information, public health research support, healthcare delivery support. It also includes health information networks, electronic health records, personal wearable and portable communicable systems for assisting in the prevention, diagnosis, treatment, health monitoring and lifestyle management of patients (Kotsiopoulos and Whitehouse, 2011) . EHR is a fundamental building block of all e-health applications. EHR allows sharing of medical records between care providers across disciplines, institutions and geographic boundaries. E-health comprises of following six types of systems: 1) Hospital information systems (HIS) 2) Clinical information systems (CIS) 3) Telemedicine 4) Integrated health information networks, citizen-oriented information and specialist-oriented information 5) Secondary-usage non-clinical systems 6) Remote healthcare services and social care support, virtual healthcare teams health e-commerce and evidence-based medicine.
HMIS exclusively manages the administrative and financial aspects of a hospital (patient administration, finance, accountting, logistics, human resources, pharmacy, etc). It includes paper-based information processing as well as data processing machines (Kotsiopoulos and Whitehouse, 2011) . While a lot of enthusiasm has been shown in introduction of IT based healthcare systems, there has been a high rate of failure after implementation. According to one estimate, as many as, 75% of health information technology (HIT) implementations are termed unsuccessful. The failure is often caused by mismatch between technology capabilities, the needs and constraints of healthcare workers (Falconer and Littlejohn, 2007) . Although failure of enterprise system projects leading to bankruptcy still persists, many hospitals are implementing enterprise solutions (Avison and Young, 2007) .
To some researchers, the slow progress of HMIS is more related to institutional, cultural and financial factors (Holliday and Tam, 2004 ). Yet from another aspect it also agreed upon that after the early stages of commissioning of such systems, the productivity reduces and profits fall but gradually hospital staff manages to adjust with the new system and the productivity graphs rises (Lorenzi et al., 2004) . The one ethical aspect which is never measured is that patient care improves and medical errors get reduced. The need for timely and effective information in healthcare has motivated innovative solutions, but the reality often falls short of expectations and needs. The unacceptable rate of failures continues to warrant research and investigation into how and why IS implementations fail.
Factors affecting HMIS implementation
Despite the potential that e-health may bring to healthcare sector, it is not being benefited from especially by the government services. The various barriers to its development and implementation include acceptance, government regulations, cost of the technology, absence of insurance coverage (McDaniel, 1999) , and social and cultural obstacles (Spil et al., 2004) . Other information and communication technology (ICT) infrastructure, national policies toward HIT, educational, and organizational barriers (Anwar and Shamim, 2011) .
One can see that some success factors are prerequisites for others, therefore, these have second or third order propagation effects upon the organization. For instance, senior management commitment is a prerequisite for strong, clear, and appropriate leadership, effective communication and resource allocation, but not for the ability to generate sustainable solutions. Some known factors have been elaborated as shown subsequently.
Organizational functionality
Health management information system has to be compatible, usable and useful in routine working, sufficiently covering daily practice. It has to carefully consider the user requirements, to be compatible with the users" way of thinking, user friendly, flexible and allow extension. The role and the design of the system should comply with the organizational context which includes structure, people, information flow and external links. Functionality includes accuracy, validity, robustness, speed and availability (Hamid and Sarmad, 2008) .
The impact evaluation approach can be quite beneficial in evaluating e-health services because it would comprehensively recognize users' and organisations' needs, by measuring the acceptability as well as the risks and benefits of e-health services (Gustafson and Wyatt, 2004) . The influence of user"s reaction to the e-health services and the social, economic and technical effects of these services also need to be evaluated. The following attributes need to be fulfilled to ensure smooth functionality of any healthcare IT system (Jones, 2011): 1) Accuracy and validity of data. 2) Data reliability and consistency. 3) Data completeness. 4) Currency and timeliness. 5) Accessibility: data remains available to authorized persons when and where needed.
Accessibility is an important subset of usability (Ma and Zaphiris, 2003) and according to (Rogers, 1995) compatibility is another important criterion. Compatibility is measured by the degree to which an innovation is perceived as being consistent with the existing values, past experiences, and needs of potential users. Chau and Hu (2001) argued that compatibility positively affects user"s attitude toward accepting new technologies in healthcare environments. They based their argument on the assumption that users would be more likely to consider technology to be useful if they perceived it to be compatible with their existing practices. In addition, users would consider technology easy to use if they did not need to change their practices significantly.
Organizational culture
It is the set of shared norms and values and tacit rules within which members of an organisation function (Lorenzi and Riley, 2000) . Healthcare settings involving professional hierarchy between doctors and nurses are characterized by high levels of informal and disruptive communication, and place value on clinician/patient relationships and patient care. It is necessary to identify and target the aspects of organizational culture presenting opportunities for and barriers to success when changing an organisation through informatics intervention. Managing change requires mediating the influence of culture on events, rather than necessarily aiming to change it (Yukl, 2008) . People at higher positions and posts, whose needs of reporting are adequately being catered for by the existing system, do not favour HIT, because they think that the employment of new technology is wastage of both money and time. Hospitals must address the apprehension of physicians because they will never support HIT if their professional responsibilities become difficult to manage (Blumenthal and Glaser, 2007) . While planning new procedures, there should be minimum changes in the existing practices and existing patterns of collaboration should be compulsorily taken into account. One must also understand the extent to which the new IT-system will affect the organization and its work procedures. Organizational cultures even vary between private and public hospitals within the same cities (Heeks and Bailur, 2007) . Analysts should therefore be careful not to dominate the development at the expense of concerns of people who understand the organizational context. The strong professional culture in healthcare implies that healthcare staff should be necessarily involved in the implementation process.
Social factors
Development of HIT is actually socially shaped; "the biggest information repository in healthcare lies in the people working in it, and the biggest information system is the web of conversations that link the action of these individuals" (Coiera, 2000) . "Enthusiastic application of new technologies does not always have the consequences expected of them. This is not least, because they are always introduced into a social environment, and this often acts strongly to modify the ways in which their capabilities are harnessed" (Parker and Coiera, 2000) . Digital divide and ereadiness are major social and cultural barriers in establishment and the use of health information system. Healthcare personnel are difficult to convince for use of new health technologies as they are more comfortable with conventional approach. Lack of their interest leads to anxiety to adapt new technology (Asangansi et al., 2008) . Empirical evidence shows that 80% of failures occurring in implementation efforts of HIT are due to social and organizational reasons (Gardner et al., 1998) . Thus, understanding the environment of clinical work by IT staff will always facilitate efficient implementation of a healthcare information system (Aarts and Peel, 1999) . It is better to adopt a sociotechnical approach for designing health information systems and their implementation so as to ensure sustainability of healthcare (Audet et al., 2004) . Despite the acknowledgement of the importance of a sociotechnical approach, many of the technology acceptance studies continue to use overly simplistic models for explaining what is essentially a very complex and diverse phenomenon (Sein and Harindranath, 2004) .
Behavioural factors
Healthcare services are characterized by having many stakeholders which are working in different disciplines and pursuing different goals (Ray et al., 2007) . A popular approach in categorizing ehealth stakeholders is to divide them between supply side stakeholders (organizational perspective) and demand side stakeholders (users" perspective) (Gustafson and Wyatt, 2004) . Most e-government research and that in the development of eservices in public sector is dominated by supply side factors and little effort is focused on the demand side (Lofstedt et al., 2007) . All users are stakeholders, but not all stakeholders are users. When conducting user-related research, it is important that the true user be identified (Basaglia et al., 2010) . While assessing suitability of HMIS, the perspective of users who are the most important stakeholders is normally ignored and their key issues are not addressed. Doctors are the dominant end users who are both powerful and legitimate as a result of which they can form a dominant coalition. They normally remain dormant till the time a new system is introduced and on finding it difficult to operate they become dominant. This brings the management under pressure (Mitchell et al., 1997) .
User satisfaction is regarded as one of the most important measures of system or service success, and can be measured by various dimensions including utility, reliability, efficiency, customization and flexibility (Edwards et al., 2007) . Trust is acknowledged as a crucial property of information systems that provide e-services in a variety of contexts (Presti et al., 2006) , which is also seen in the healthcare sector. At times, it was concluded less positive, while some found the influence insignificant (Chan, 2009 ).
Resistance to change
There is a wide consensus that the most important source of resistance comes from the failure to accept such systems by the healthcare workers, precisely, the ones who will have to use them (Chau and Hu, 2002; Pynoo et al., 2011) . The inherent complexity of the HIT to be implemented, as well as resistance by health professionals to accept and utilise such systems are also commonly experienced (Sammon et al., 2009 ). Thus, planners and management should essentially involve the end users so that acceptance becomes easier, middle management remains closely engaged and staff motivation does not fall. Introduction of HMIS should not increase work load of the users. Fear of job loss should be minimized through interaction, training and the users should have a clear picture of the deliverable, so that his expectations are not too high.
A range of professionals with different needs, expectations and work norms, are likely to expect an application to "fit" with their work practice. Resistance increases when an application does not fit their needs and this is often due to valid concerns about increased workload or inability to exercise patients care (Timmons, 2003) . "The degree to which a person believes that using a particular system would be free of effort" (Bevan et al., 2007) .
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Economic factors
Financial and time constraints are the major barrier for implementing HIS (Asangansi et al., 2008) . Transformation of any system is a difficult task and cannot be completed in short time period (JongWook, 2003) . Then, technology changes are so rapid that necessity for up gradation remains inevitable. It is essentially a cost-benefit analysis of how useful a given innovation is when compared with what is already available (Dixon, 2010) . Relative advantage represents mostly the economic return involved in the adoption of an innovation, but could also include the immediacy of reward, social prestige, or savings in time and effort (Rogers, 1995) . One of the previous efforts in assessing the direct financial cost and benefits of e-health is the ehealth impact project which was commissioned by the European Commission (Stroetmann et al., 2007) , aimed at evaluation of the economic and productivity impact of e-health services.
IT infrastructure
It is generally thought that infrastructure is inadequate for deploying health information system. Shortage of hardware, software, wired and wireless communication has been a widely spoken problem (Sluijs et al., 2006) . Moreover, poor internet availability limits real time access to information which greatly effects evidence based decisions (Asangansi et al., 2008) ; however, essential modules of HMIS normally function within the close circuit of a hospital and may not be dependent on internet unless satellite facilities or other outlets of the hospital are to be accessed. Integration of IT and non-IT aspects should be given due consideration (Elwyn et al., 2006) .
IT education and training
Transformation of our existing paper based health system into computerized information system is not possible without providing the basic IT knowledge to health professionals. Formal health informatics education is not part of the curriculum of medical institutes for undergraduates (Indah, 2011) . Exposure to HMIS systems if builtin to the syllabi of medical professionals can help later on; however, short training courses to older doctors and staff can be helpful to make up the knowledge deficiency.
Lack of IT standards for HMIS
Slow progress was at times related to the fact that healthcare did not have the standards in place like other sectors (Skinner et al., 2003) . In developed countries, clinical-hospital information systems (HIS) are moving from institution-centered to integration with similar systems at country and regional levels (Haux, 2006) . Thus, standardization is necessary to ensure security, flexibility and integration (Gleave et al., 2009 ). Health level seven (HL7) visualises to create the best and most widely used standards in healthcare. Its mission is to provide standards for interoperability that improve care delivery, optimize workflow, reduce ambiguity and enhance knowledge transfer among all stakeholders, including healthcare providers, government agencies, the vendor community, fellow standards-developing organizations (SDOs) and patients (Benson, 2010) . The introduction of HL7 standards for healthcare IT are now widely recognized and are being implemented by developers so as to attain interoperability between data and various software developed in this field. National policies towards HIS is the prime mover, otherwise, there is so much diversity in healthcare practices that each hospital will end up with a different set of tools which would neither integrate with alike applications nor will it be affordable to maintain (Chinnock et al., 2005) . Healthcare service regulations are complex, wide ranging in scope, ruling the relation with patients, health professionals, the public, taxpayers, employers, educators, regulators, and many others across the country. Semantic understanding of the application domain is necessary. Consequently, policies need to be developed basing upon which medical practitioners be moved towards a standard set of HIS applications so that least variation is achieved over a network of hospitals atleast in one country (Konstantinos, 2011) .
RESULTS AND DISCUSSION
A total of 145 respondents were studied in details as shown in Table 1 .
Descriptive statistics
Online registration, facilitation of admitted patients and HMIS deployment were found to be highest perceived benefits with a mean value of 4.43, 4.29 and 4.28, respectively followed by others, details of which are appended in Table 2 .
Inferential statistics
Data was analysed basing on the Shapiro and Wilk test, and was not found to be normally distributed since the Pvalue is less than 0.05. Therefore, further analysis is all nonparametric for which Kruskal-Wallis test has been used.
In all of the following boxplots, value "5" indicates the highest level of agreement, while "1" indicates disagreement Table 3 .
Results in Figure 2 indicate a general perception that patients would not be willing to share personal medical record neither for administrative nor research purposes. It also indicates that base on experience, IT staffs are more convinced than other categories that patients mostly like to have their medical information kept confidential. Most of those who agree and understand that sharing of such information is basically for research purpose also prefer that their names should not be disclosed in published results or discussions. As found from literature, the same problem is faced in developed countries and the solution being practiced is that while using medical information of patients for analysis of data, individual identities are kept confidential. Privacy of individual medical data is otherwise clearly covered under law of many countries and cannot be shared without prior permission. Figure 3 indicates that necessity to deploy HMIS in Pakistan is generally supported. Variation however exists in feedback from administrative staff which can be attributed to the fact that managerial staff are generally rigid in attitude due to their nature of work and resist change. The displayed serial numbers are of employees in public hospitals where staff normally has a mind set to maintain status quo. Administrative sections in public hospitals are generally over-staffed. Thus, introduction of IT for smart functioning of hospitals is always a threat to service of such additional administrative staff and is naturally obstructed.
As evident from Figure 4 , it is largely agreed that training provided in various hospitals for using HMIS was useful. The negative response of administrative staff is attributed to the fact that most of them could not undergo such training and experience its benefits. It is a common assumption that only medical staff needs to learn medical related software. Moreover, key personnel in administrative sections can hardly be spared for training. Thus, from the hospitals understudy, either key individuals were never nominated, if detailed under-went partial training or only the assistants were sent who practically matter less. Figure 5 shows a positive consensus about reliability of the systems already in use. Most of the hospitals have implemented HMIS through a phased programme and have used only those modules which are essentially required. System failure problems were found to be more where hospitals have tried transformation through an enterprise solution without giving enough time to various modules to mature. Electric power load shedding is a routine practice in the country but interestingly, it is not a concern for any of the major hospitals, because they have arranged alternative power supply from different grids. Moreover, most of the hospitals are equipped with generators. The weak link which needs to be further studied is data backup and security. Figure 6 indicates that hospital staff, wherever HMIS has been implemented, is largely dependent on it and processes stop if the system is not functional. Implementation has mostly been done partially, therefore, only selected modules are functioning except for a few selected hospitals. Patient registration, pharmacy management, billing, laboratory reports and picture archival and communication systems (PACS) are the modules which are commonly used in different hospitals. Most of the hospitals have integrated HMIS modules ( Figure 7 ) with each other through networking except for one particular hospital where medical staff had to operate at times three different computers to find information about one patient. The system failed as staff stopped using it and now all legacy systems are being replaced by a single fully integrated clinical information system. Though, integration of modules exists within bounds of hospitals, yet hospitals are to be connected with one another for sharing of information. Absence of any policy at government level to standardize HMIS has allowed introduction of a variety of systems into which a lot of investment has been pumped in both by public and private sectors. Sharing of data between hospitals is not taking place due to which an opportunity to further facilitate the patients is being given away, moreover, government at all tiers, that is, district, provincial or federal level remains handicapped to have a clear picture of diseases and healthcare status. Figure 8 indicates a consensus that HMIS has positive impact on the overall output of the hospital and improves management. This supports the fact that hospitals which are using the system are benefiting and sending a positive signal to others to follow. It can thus be assumed safely that space is available for investmentand profitable business from which both investors and hospitals can benefit. From governments point of view, there is an opportunity to create more jobs, improve healthcare and above all facilitate patients. Approximately 70% employees which were studied, support the implementation, however, glaring reservation have been posted by physicians employed in public sector hospitals. Their cause for negativity is excessive patient-to-doctor ratio and a presumption that operating HMIS increases work-load, while reducing the total number of patients which they attended to Contrarily, doctors using HMIS in private hospitals are well in favour of it. The reasons for this disparity need to be studied in-depth and facts highlighted. 62% respondents from public hospitals opposed changeover to HMIS on the plea that finances, IT infrastructure and skills to use such applications are not available. On the other hand, 79% individuals from private hospitals are ready to accept the change. Specially, users of various HMIS modules in private hospitals have attained confidence through experience and find it beneficial for both staff and patients. Most of the management and IT staff of hospitals where HMIS is already deployed confirm that there is a very little expenditure on maintenance and it is only the initial investment which is significant. 90% IT staff through their experience opposed frequent upgradation as it effects data management and usability routines of the end users. Figure 9 indicates the impact of various factors ascertained through the sample study on implementation of HMIS.
A fair idea about general awareness of HMIS can be made from Figure 10 from which it is evident that all categories are adequately aware of HMIS implementation and its perceived benefits. Computer awareness is hardly a constraint, especially for the younger generation. However, the exposure of doctors and nursing staff to IT during professional training is still limited and formal introduction to HIS or e-health in medical institutions is recommended.
Analysis based on age and gender was also done and it did not reveal any significant impact of female and older users towards IT in healthcare sector as concluded previously (Chan, 2009 ). This variation can be contributed to multi-modal global awareness to IT in recent years.
Measures for reduction to resistance and change management also need to be explored. Change has to be smartly managed ensuring functionality of hospitals. This is imperative to induce confidence in users of HMIS. Phase-wise implementation is thus supported as previously recommended (Anwar and Shamim, 2011) ; initially, only diagnostic results are made available to doctors, later followed by online prescriptions, while keying in of doctors" notes should be introduced at the end. This will neither ask for an abrupt change in existing procedures nor burden the doctors. Confidence in the application will develop and instead of imposing a system it will be deployed on demand of users. Moreover, IT staff will get sufficient time to interact with the users, understand their needs and address deployment problems. Though, phase-wise deployment may seem an overstretched project and prove costlier, yet it is the best way to ensure user acceptance which has been the major cause of failed systems. It is however, important that the same hardware and software platform be maintained and the same IT team be employed for implementation of all phases.
RESEARCH LIMITATIONS
While we believe to have been successful in accomplishing the objectives of the study, there are limitations that should be noted and this research should be reviewed in the limitation of its context. It is significant for Pakistan and developing countries with similar IT environments and organizational culture, but its application to HMISs in developed countries should be done cautiously.
The data collection methodology had only one wave precluding subsequent assessment for non-response bias. This study could have been stronger, had two or three waves been incorporated. Time and financial constraints disallowed additional survey waves. Still, it is believed that the facts identified here can provide Malik and Hameed 2827 substantial aid and advice for academics and practitioners.
Conclusion
Success of HMIS lies in acceptance by doctors. Hospital managements are convinced about the return on investment (ROI), seeing the common trend in private sector, however, hospital managers will only venture once doctors are on board; nursing and technical staff will automatically follow. The requirement of doctors is that key punching should be minimum, system should be simple, reliable, fast and enough nodes be available for every user.
There is a positive trend in private sector of Pakistan for deploying HMIS, yet we cannot move on to countrywide integration of medical facilities and later to e-health, unless elaborate standards are laid down for implementation and till the time HMIS gets deployed in public hospitals. This calls for a vision and a potent drive by the government before so much capital gets invested, and blocks the introduction of policies into a country level effective e-health system.
